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(54) KOHCTPYICm/m 3A60R CKBAttUHbl 
(57) H3o6peTeHne othocmtc* k kohctpykuhm 
CKBaxwHU. Ue/ib - yMeHbuieHiie TpyAoeMKO- 
ctm pa6oT. noc/ie 6ypeHw» ckb3xmmu ao 
KpoB/w npoAyxTMBHoro o6beiaa 4 cnycKaK)T 
3Kcn/iyaT3UMOMHyio KonoMHy 1 w ueMeHTupy- 
iot ee. Ranee ocymecTB/inioT 6ypeHwe npo- 
AyxTMBHoro o6beicTa 4 ao/iotom. AwaMeTp 
xoTOporo MeHbUie BHyTpcHHcro A^aMeTpa 
3Kcn/iyaTaunoHHoa KonoHMbi 1. nocne Mero 
pacuiwpaiOT ee p33Abm*hwmm pacwMpwTe- 
/iflMM. Bbino/iMwioT pa6oTbi no M3MepeHwo 
4>axTMMecKoro AwaweTpa ctbo/13 cuBaxvtHw. 
Co6wpaK)T neptopwpoBaHHyio o6c3AHY>o ko- 
noHHy (nOK) Tpy5 3 M3 Meta/ina c naMaiMo 
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un/uiHnpiwecKO* Aopmu c iiapyxcHbiM auh- 
MeTpoM. paeHbiM fiiASMeipy pacunipemioro 
cieona ckb3*whw. w bhytpchmmm AMaMeTpoM 
eo/ibiue DHyTpeMHero AnaMerpa axcnnyaTaijM- 
ohhoA ko/iomhw. OepcA cnycKOM b cxnawnny 



nOK 3 npnAOiOT $opMy c noncpCMiibiMu pa3- 
MepaMn. o6ecnemiBaK>mMM« cno6oAHbiu 
cnycK ee n iiHTcpoan aaneranwd nponyKTuoMo- 
ro o6bCKTa 4. B 3tom nHTepoa/ie nOK 3 torpe- 

B3K3T AO BOCCTaHOB/ieMWP l|>OPMM. 4 M/l. 



H3o6peTeMne othocmtcp k ne4>Tera30A0- 
6wMe m MO^eT 6uTb iicnonb3ooaHO npn crpo- 
menbCTBe cKBaxiiH. 

H3BCCTH3 KOMCTpyKUHW 3360fl CKBaWMHU. 

BKnK)Maioiu3» DKcn/iyaiamiOMHyio kohohhv. 
cnyiueHHyK) ao Kpoo/in npoAyKTviBiioro oGfeex- 
Ta. notaiTiHyio KonOHny c ncp<t>opupOB3HHbiMM 
OTBepcniflMH (iucabmu). yoaHOBneMHyK) npo- 
7MB npoAVKTWDKoro oObCKTa. npn 3tom napyx- 
Hbiii AnaMCTp noTafiHofi KonoMMH Menbiue 
Anauerpa ctbo/13 cKimau-Hbi. a noc/ieAHwvi 
ueiibitiQ anyTpcMMoro AuaMQTpa oxcn/iyaTS- 

4UOHHOH KO/lOMMbl. 

O.-.imkci a a->«hcvi KOMCrpyKiimi 336oa 
BuyTpOMiuw A"^^ r - T P nOTafiMOw ncp^opwpo- 
33hhom ko/johhw cvmecTBemio MCHbiue BityT- 
pen<jro AnaMCTpa 3xcn/iy3T3unoHHO* 
KCtOHHu. mto onpeAefl»eT HMaxyio npoAyxTWB- 
hvtk CKBa-Ncuiiu m 33TpynnaeT ee o6cny*wna- 
nvio i? cn.iyaTauiuo. 

ilpn HH/iMMvut f.o;ibu^aoro 3>i3opa Aao/ie- 
mie ia ciemcy cKsnxiititi u iipoueccc cc axc- 
rj-.a auiu^ yMCMMjjaeTC* h co opcMeHeM 
npiicroonbuafl 30na cxcawMMu pa3pyiu3eTca. 
noc^CAnee t3k)kc npuaoAMT k pa3pyiucHUK) 
ncrnCiMovt kohohhu 

v«an6onee 6mi3xa k npeA^araeMoii xohct- 
pyxu*-- CKoaxHMbi. 0K^K)HaK)iu3» 3xcnny3T3- 
anOHM/O KO/iOMHy. cnymeHMyKJ ao Kpoonu 
n poAy^uBHoroo6beKTa.pacujnpenMbiwcTBO/i 
ckb3)kiimu b MHTepBO/tc 3a/ieran;ia npoAY*- 
niBiioro o6bCKTa. noraiiHyic nep<t>opMpoB3H- 
nyK) KonoHHy oocdahux Tpyfi. ycTaMOnnenhyK) 
npOTUBMHTepBana 33ner3HMfl npo/iyowflHoro 
o6bCKTa. npw 3tom npeAY"pe*Aenvn paa- 
pyuieHMJi nnacTa K.c/ibucBoe npocTpanCToo 3a 

nOT3MHOM KO/10HHOM H36MB3KH rp38MWH0- 

necManwM <J>n/ibTpOM. l43necTM3fl komctpyk- 
mia CKsaxtiHbi o6/iaAaeT cneAy<oinwMM 
HeAOdaTKaMM: oucoks TpyAoeMxocTb paGoT 
no C03AaHviK) rpaBiuiHO-necMSHoro (fcM/ibTps; 
no Mepe axcn/iysTSUMM rpaBmnio-nccnaHbiM 

*t)M/lbTp 3aOHB3CTC« U npOAyKTHOMOCTb CK«3- 

xwhw yMenbiuaeTCfl: Ma/iuwi A^aMeTp noT.-uV 
h o vi k o/i o h h bi onpeAcn^CT H 11 3 K y K) 
npoAYKTMBHOCTb CKBaMMHW vi 33TpyAH«eT ee 
o6cny>KHB3Mne n 3KCnnyaT3qti»o. 



Ue/ibU3o6peTe>ui3 - yMeMbUieniie ipy/io- 
eMKOCTM p35oTnyoe/iMMCMHe npovonoAi^^nb- 

HOCTV1 CKBa>KMMbl. 



yK333HH3fl Uenb AOCTUrSCTCn TOM, MTO B 
K0HC7pyKUHV1 CKB3)KMHbl. BKAlKD^a K)^CV1 3KC" 

nnyaiaunoHHyio ko/iohhy, cnymeHHyio ao 
Kpoe/iM npoAyKTMBHoro o6beKTa. paciunpeM- 

5 HUM CT80/1 CKB3XMHW B MHTCpB3/ie 33ner3HMfl 

npoAyKTMBHoro o6beKTa. nep<t>opMpoD3HHy»o 
KO/iOHny, ycTaHOB/iGHHyio npoTwn MHTepsa/ia 
3aner3MM« npoAyKTMBHoro o6beKTa. nep<t>opM- 
poBaHMaw KonoHHa o6caAHwx Tpy6 Bbino/iHCHa 
10 M3 MeTa/>/i3 c naMATbto, BoccTaHaa/iMBaiomeM 
nepooH3ManbHyio cJ>opMy nocne cnyCKa ee b 
Mmepean KpenneHMP, npwieM napy>KMUM a^- 
aNieTp nep^opupoBaMHOM ko/iohhw o6caAHWx 
Tpy6 nepB0H3M3/ibM0M MMnMHApn i <ecKOM 4>op- 
15 mm paocH AviaMeipy CTBona ckos^mhw. a BHyT- 
peMHMM AnaMCTp 60/ibiue bh yTpeH Hero 
AnaweTpa aKcnnyaTauMOHHOvi ko/iohhw. 

npMHUMn AewcTeMfl Meranna c naMBTbio 
33K/iK)MaeTCfl b c/ieAyiomeM. 
20 VhsecTHO. hto mmciotch MeTsnnMMecKwe 
cn/isow. y kotopwx Heynpyrwe ag^opm3Umm 
nonncCTbK) B0CCT3HaBnnBa>0TCfl npw chatmm 
narpy3KM mv\ Harpeaa. T.e. Meiann, M BcnoMM- 
H3«". npMo6peTaeT npe)KHK)K) ^opMy. 3to hb- 
25 r.eHwe, oGnspyxeMHoe bo mhotmx muctwx 

MeT3n/13X. COA3B3X M MeT3/l/lMMeCICMX KOMnO- 
3MUMAX. H33blB3eTC» 3fI>rt)eKTOM n3M$UM 4>Op- 
Mbl. 

Ha 4>Mr. 1 npeACTaBneH3 cxcwa tmhcckm 
30 npcAia^aeMSJi kohctpykumb 3aGo« ckb3>kmmw: 
na t})vir. 2 - cencHne A-A na <t>Mf\ 1: Ha ^Mr. 3 - 
Ae<J>opMMpo83HH3» nepeA cnycxoM b cr.BaxM- 
ny noT3MH3R xonoHHa: na <tnir . 4 - ceneHMe &-& 
H3 <t>Mr. 3 (H3M6onbUJMM A"3MCT P noncpeMnoro 
35 ceMeHn« Ae<t>opMupoB3HHOM KonoHMoi Mcub- 
uie BHyTpennero A^aMCTpa 3KCnnyaTat\MOH- 

HOM KO/lOHHbi). 

KOHCTpyKUMfl 33609 CKB3>*<MHbJ BK/lK>M3eT 

3KCnnyaT3UMOHMyio xonOHHy 1. pscujHpennbiM 
40 ctboh 2 CKBattMHU b MHTepBsne 3aneraHM« 
npoAyKTMBHoro o6beKT3 4 m nep^opuposaH- 
My»o KO/iOHny 3 o6c3AHbix Tpy6. 

Ilocne 6ypeMM» CKBa)KMHbi AO xponnu npo- 
/V/KTMBHoro o6beKTa 4 cnycK3»OT 3xcnnyaT3- 
45 uMOMHyjo KonoHMy 1 v\ neMC»mipyK)i ce. 
JXanee ocymecTB^niOT 6ypCHMC npoAy^TviBHO- 
ro o6bexTa 4 AonoiOM, /iwaMerp xotoporo 
Menbiue BuyTpcHMero Awar-ic»p« 3Kcn/iyata- 

UMOHHOil KOAOHHU 1. nOC/1? MCrO p3CUIVipflK)T 

50 cro pa3ASMXHUMti psciuupuTenflMM. Bwnon- 
hwiot pa6orbi no m3mcpcmmk) ^nKTMMCCKoro 
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/itiar-ieTpa ctbo/13 ckb3mchmw. Co6npaKH nep- 
({)OptipooaHMyrtD oDca/inyK) KonoHHy 3 Tpy6 n3 
neianna c naM$iTb»o uvimiHApwMecKoft 4>opMbt 
c napy>KHbiM A^aMeTpoM, paoHWM A^aMeTpy 
pacainpeHMorocioona cKBa>KUHW. FlepeACny- 

CKOM O CKB3>KV1My nep<t>0pup0B3HH0M KOAOHHe 

3 npnAaiOT (J>opwy c nonepeMMWMw paaMepa- 
mu. o6ecneMHBa»omiiMti cbo6oahw* cnycK ee 
g uHTcpoan 33/ieraHns npOAyKTWDMoro o6beK- 
Ta 4. C ncMOiubK) 3/iexTpoHarpeoaTe/ifl wnw 
Apyrnw nyteM ocymecTon»K)T HarpeB depacHfl 
c naMRTbio ao pacMeTHon TeMnepaTypw. flpn 

3TQM CTepXCHb C nOMBTbK) BOCCT3H3BnWB3eT 

ceoK) nepBonaManbuyio <J>opMy. 

(1 p ti m e p. BypeHwe noA 3Kcn/iyaTaunow- 
Hy*o KonoHHy ao rny6nHbi 2C00 m ocymecTB/iaiOT 
AO/iotom 0 215.9 mm. Ha yxa3aHny»0 rny6nHy 
cnycKatcr srcn/iyorauviOHHyio KonoHHy M3 
ipy6 0 168 mm c TO/imuHOfl 10 mm m ueMen- 
nipyK>T. 3a/iera»ointi* Mtixe npoAyxTMBHWvi 
oOlckt pa36ypw8aiOT aohotom 0 145 mm ao 
npocKTuort rnySwHU 2020 m. 33TeM ctbo/i 

CKB35KWH W paCUJUpfllOT p33ABMXHblMM P3C" 

ujnpiufMcrn: ao juidMeipa 0 250 mm. 143 
Meranna c nawa i b»o w3roT3BnMeaK)T nep4>opn- 
posaHHyio KO/iOMiiy ahumom L=22 m m pa3Me- 
paMti di»H8 mm. d2=250 mm. Ko/iOHHy 
ne*J>opMnpyiOT. npnA3B nonepeMHOMy npo<{>- 
dim na <\>w. 4 c nan6onbiuMM awsmctpom 
noncpeMHoro cenemia d3= 140 mm. mto o6ecne- 
MtioaeT Konbuenou 3a3op. paBMufl 4 mm. c 
BHyipeHHiiM AwaweTpoM 3KCn/iyaTauwoHnow 
KO/ionHti 148 mm n. cneAOB3Te/ibno. cbo6oa- 
nyio TpoMcnopTupooKy noraflHofi ko/iohhw b 
MHTepBa/i 3aneraHHfl npoAy«™Biioro obbeKia. 
CnyCKa»OT Ae<t>opMwpOB3HHy»o xonoitHy na 
Ko6one b Cicsaxuny ao ynopa c cc aa6oeM. 
Bk/i»om3K)t cucteMy ?.neKTpoH3f peB3. flocne 
BbiAepyKKn b tcmcmho onpeAencHHoro apeMe- 

HU nOTai1H3A KO/10HH3 BOCCTaHaBnHB3CT C80K) 

nepBOMananbHyK) mi/uiM;ipiiwec«yiO $0pMy c 
H3py>*.HWM AwaMCipoM 250 MM. 

3K0H0MHMeCK33 3^1>CKTHBHOCTb OT OHCA" 

penm npoAnaraevoro Tci«HiiM-?CROro peiue- 



10 



hwh onpeAe/inercfl aohoahm rcnbiiwM acohtom 
Ckb3»chhw. no 4>opMyne /J»on»on Ae6m ckb3- 
xnHbi Q o6p3THO nponopuwoHa/iCM naiy- 
pa/ibHOMy /iorapn<t>My orHOtueHmi paA^yca 
KOHrypa nuTaHna (R K ) " paA*yca ckb3*mhw 

(r c ), M3 0CH0B3HMM MerO npOH3BOA^TenbHOCTb 

ckb3*cwhw c yBennseMMbiM paAwycoM r c , npw 
npoHwx paBHbix yc/iOBnax onpeAenweicfl bw- 
pa)KenneM 



15 



20 



Qi =Q 



In 



ret 



HpuHMMafl R«=200 m. rc-0.145 m, no/iy^a- 

iotQi"0.08Q. 

TaxMM o6pa30M, AOCTuracTCfl yDe/iMMeHne 
npon3BOAHTe/ibHOCTM 3a cmct peaAM3aun« 
npeAnaraeMoro TexnuMCCKOro pewenKfl. 

cd o p m y n a M3o6peTeHnn 

KOHCTpyXUMfl 3360A CKB3)KWHbl. BK/l»OHa>0" 

25 ma» 3Kcnny3TauviOHHyK) xonoHHy. cnymeH- 

Hyto AO KpOB/W npOAyKTHBHOfO 06bGKTa. 
paCUiMpeHMbll* CTBO/l CKB3>KMHbl B MHTCpB3/ie 

33/ieraHM» npoAYKTWBMoro o6beKTa. ncp<J)Opw- 

pOBdHHyK) KO/IOHHy 06C3AHWX Tpy6. yCT3H0B- 

/> e h ny k> nponiB uMTepBana 3a/icraHwa 

npOAyXTMBHOrO 06bCKTa. 0T/lM3K)lMafl- 

c » TeM, mto. c ue/ib»o yMeHbtueMHR tpyAoeM- 

KOCTM paSOT M yBe/lMMCMVlR npOM3BOAMTe/lbHO" 
CTM CXBajKMHbl. nep4>OpMpOBaHM3« KO/10HM3 

o6caAHbix Tpy6 Bbino/iHena na Meia/i/ia c na- 
MATbK). BOCcraHaB/iMBatoiuevi nepBOHaManb- 
nyio 4>opMy tiac/ie cnycKa b MHTepean 
Kpen/iennn. npn^eM M3py)KMbiii ahsmctp nep- 
<j>opvipoBaMHO^ ko/iohhw o6caAHbix Tpy6 nep- 
40 BOHananbHOM un/inHApuHecKOM <{>opMbi paBen 

AM3MeTpy CTBO/13 CK83)KMHU. a BHyTpeHHM* 

AMSMeTp 6o/ibtue BHyTpeHMero waMerpa 3kc- 
n/iyaTaunoHHOM ko/iohhw. 

45 
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(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
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Fig. 1 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B— B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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6 

is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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